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1 Introduction 
In her position paper for the First Symposium on 
the Personal Web”, Ng (2010) describes the Per-
sonal Web as “user-sovereign web integration” 
resulting in the generation of dynamic and highly 
personalized web artifacts for visualizations and 
interactions. She envisions a process of “normali-
zation and abstraction” that will converts entities 
on Web pages into integrate-able web elements 
suitable for Personal Web interactions. A “simple, 
well-defined meta-model” would then be used to 
generate visualizations and interactions based on 
the web integration results.  
 
We will refer to Ng’s vision of the personal web 
as “Plan A”. Plan A assumes sufficiently well 
described Web content in the form of RDF anno-
tation, and a sufficiently powerful semantics that 
can reason about, and link together, content from 
a variety of Websites. In this paper we propose a 
statistical approach as a kind of “Plan B” that may, 
in some situations, still provide useful personal 
web functionality in cases where Plan A fails.  

2 Background 

In his roadmap of the semantic web Berners-Lee 
(1998) characterized RDF as a necessary first step 
in regularizing semantics across websites. Ng 
(2010) posited that users could “gather personal 
linked data RDF graphs from several web do-
mains and group them together into one semantic 
context”. Berners-Lee saw an underlying (predi-
cate) logic layer that would supplement RDF as-

sertions with a powerful linking and querying 
capability, suggesting that different inference en-
gines might be developed for different applica-
tions.  
 
One view of the Personal Web is that it a person-
alized and contextualized version of the semantic 
web, motivated by the need to create smart inter-
actions that are personalized according to the con-
texts and interests of individual users. Seen in this 
way, the Personal Web should be a more tractable 
version of the Semantic Web. The semantics of 
online shopping, travel, entertainment, self im-
provement and education, and personal health etc., 
are highly constrained relative to semantics in 
general. In this contextualized view, specialized 
inference engines make sense, perhaps forming a 
collection of expert systems (cf., Parsaye and 
Chignell, 1988) that provide the reasoning capa-
bilities required by the Personal Web. However, 
while expert systems have had some success in 
specialized areas, they tend to be brittle, in that 
they fail to reason correctly when assumptions 
that they were built on don’t hold and they can’t 
fall back on the common sense knowledge that 
people tend to use when they don’t have required 
expertise to deal with a problem.  
 
The CYC project (Lenat and Guha, 1990) aimed 
at capturing “common sense knowledge” so that 
reasoning could be more generalized and less brit-
tle. However, experience in artificial intelligence 
over recent decades suggests that it is much easier 
to develop reasoning engines than it is to repre-
sent the knowledge that is reasoned with. General-
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ized reasoning of the type required for natural 
language understanding has yet to be achieved.  
 
In summary, while the prospects for developing a 
semantic personal web are likely better than the 
semantic web as a whole, it is still a highly chal-
lenging task, since people and contexts vary along 
many different dimensions creating many differ-
ent types of knowledge that need to be repre-
sented and reasoned with.  
 
In natural language understanding, statistical rea-
soning has been used to supplement knowledge-
based reasoning. With respect to processing of 
speech, Callison-Burch and Osborne (2003) 
claimed that: “Statistical techniques in speech 
recognition have so vastly outstripped the per-
formance of their non-statistical counterparts that 
rule-based speech recognition systems are essen-
tially no longer an area of research.”  
 
Sheth et al (2005) noted that exploiting heteroge-
neous data in the semantic web would require a 
broad range of semantics, which they classified 
into three forms: implicit; formal; powerful. In 
their characterization of “powerful” semantics: 
“Statistical techniques give us great insight into a 
corpus of documents or a large collection of data 
in general…. All derived relationships are statisti-
cal in nature and we only have an idea or a likeli-
hood of their validity.” 

3 A Statistical Approach 

In this paper we propose that explicit methods for 
representing semantics in the Personal Web 
through representation methods such as RDF and 
reasoning methods such as predicate logic be sup-
plemented with statistical analysis (data analytics) 
and interactive visualization. The basic idea is that, 
in cases where explicit semantic reasoning cannot 
identify a sufficient set of integrated web ele-
ments that address the users need, interactive 
visualizations based on focused statistical analy-
ses may provide users with “sufficiently conven-
ient” overviews of relevant content and actions.  
 
Appropriate information visualization has been 
proposed as a way to replace effortful thinking 
with simpler and more direct seeing (Card et al., 
1999). A powerful demonstration of this idea, 
with direct manipulation of sliders to interactively 
manipulate the visualization (through inferred 

querying to the underlying database) was pro-
vided in the dynamic querying project (William-
son and Shneiderman, 1992). Since then there 
have been many techniques developed for interac-
tive visualization (e.g., the elastic hierarchies de-
veloped by Zhao et al., 2005).  New toolkits have 
been developed that greatly simplify the task of 
building interactive visualizations (e.g., Prefuse, 
Heer et al., 2005). These toolkits enable the de-
velopment of applications that construct interac-
tive visualizations to perform novel tasks such as 
tracking the popularity of baby names over time 
using census data (www.babynamewizard.com).  
Visualization toolkits are also leading to new 
forms of collaborative visualization, where data 
may be explored, interesting visualizations dis-
covered, and then annotated and shared as part of 
larger discussions within blogs and communities 
of users (Heer et al, 2009).  
 
The work of Casner (1991) and Wilkinson (2005) 
provide detailed perspectives on, and develop the 
idea of, task-based graphical presentation. In the 
proposed system, automatic analysis of the dataset 
would follow from analysis of the user’s context 
and current tasks. Applications or ‘task-based 
overlays’ could then be developed on top of this 
system for facilitating the work of different dif-
ferent people and occupations, and the tasks asso-
ciated with them. For instance, nurses in critical 
care units might use analytics-driven interactive 
visualization to keep better track of in-need pa-
tients (potentially reducing the incidence of “fail-
ure to rescue”). In a related example, emergency 
physicians could monitor the status of their other 
patients while they work with a particular patient. 
Continuing the healthcare example, but with a 
different occupational role, hospital administra-
tors could monitor the overall situation and use 
general patterns of patient status to provide better 
measures of future bed requirements and avail-
ability, as well as identifying resource bottlenecks 
and the like. 

4 A Healthcare Example 

Healthcare is a domain where there is a huge 
amount of data, and where the available semantics 
and knowledge tend to apply to populations rather 
than individuals. Supplementing general medical 
knowledge with relevant views of how relevant 
peers of the current case respond to various treat-
ments may provide improved clinical decision 
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support. The focus in this approach would be on 
the analytic and visualization tools that would 
take large volumes of (ideally stored in the form 
detailed electronic health records that include 
real-time data) healthcare data in the repository 
and make it available in the form of summaries 
and interactive visualizations. These tools would 
include parameters that could be set to allow 
healthcare professionals to customize their sum-
marized view of the data. Algorithms could be 
built that would automatically generate visualiza-
tions of data depending on the context of the user 
and the dataset currently under review. Examples 
of automated statistical analyses (based on data 
patterns) that could generate appropriate visuali-
zations were presented by Dan Rope at IBM Uni-
versity Day (Markham Ontario, April 2010).  
Making this approach work in realistic applica-
tions will likely involve extensive analyses of user 
requirements, followed by the prototyping and 
refinement of application user interfaces that ad-
dress those requirements. The resulting applica-
tion user interfaces then serve as specifications of 
what analytics and visualization capabilities are 
required in order to populate the user interface 
appropriately. We envisage the development 
process as a three legged stool where the work is 
supported by: 
 

- Requirements analysis and user cases con-
cerning the applications needed by 
healthcare professionals. 

- Development of an analytics and visualiza-
tion framework for automatically show-
ing events, patterns and trends in large 
amounts of healthcare data. 

- Prototyping and user testing of healthcare 
applications built using the analytics and 
visualization framework 

 
The analytics and visualization framework will 
influence what can be prototyped, but at the same 
time knowledge of application requirements and 
user interface features may influence the func-
tionality that is developed for the analytics and 
visualization framework. Similarly, application 
requirements will create a space of required func-
tionality for visualization and analytics, but at the 
same time the analytics and visualizations that are 
developed may inspire and constrain application 
requirements. 
 

For the analytics portion of the work we propose 
to utilize the SPSS statistical package, writing 
procedures that automate the use of particular 
techniques (such as time series analysis, cluster 
analysis and regression) to permit the conversion 
of the data into interpretable patterns, events, and 
trends. If possible we may build on the work that 
IBM/SPSS have already been doing in this area. 
In addition we propose to use Cognos tools to to 
organize data and to provide visual summaries of 
the key patterns and trends. 

 

5 Conclusions 

The Personal Web is a vision that requires identi-
fication and linking of integrateable Web entities. 
The success of Personal Web applications will 
depend to a large extent on the adequacy of these 
personalized and contextualized identification and 
linking operations. Characterizing Web semantics, 
and semantics in general, has proven to be a chal-
lenging problem and it remains to be seen how 
rapidly effective approaches to Personal Web 
Semantics will evolve. Personal Web statistics is 
presented as a complementary approach that will 
provide more flexibility in dealing with large, 
idiosyncratic, and poorly indexed datasets at the 
cost of requiring more interaction and exploration 
of the user. In many domains where users are 
highly motivated to achieve their tasks goals, this 
would seem to be a reasonable tradeoff.  
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